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— 11, generally, and 43 CFR — 11.23(a)~(g), — 11.24, and — 11.25, specifically, have been
satisfied.
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Preface

The U.S. Fish and Wildlife Service (USFWS), in coordination with the New Mexico Office of
Natural Resources Trustee, the Bureau of Land Management, and the Bureau of Reclamation
(collectively, the Trustees), has begun to assess natural resource damages resulting from rel eases
of hazardous substances from three large open-pit copper mines in southwestern New Mexico
and southeastern Arizona: the Chino Mine, the Tyrone Mine, and the Morenci Mine. The
assessment is being conducted in accordance with the natural resource damage assessment
(NRDA) regulations issued by the U.S. Department of Interior (DOI) at 43 CFR Part 11." These
regulations are not mandatory. However, assessments performed in compliance with these
regulations have the force and effect of a rebuttable presumption in any administrative or judicial
proceeding under CERCLA [42 U.S.C. 8 9607(f)(2)(C)]. Thefirst step in the process established
by DOI isthe preparation of a preassessment screen. The preassessment screen documents the
Trustees conclusion that there is a reasonable probability of making a successful claim for
natural resource damages at each of the three mines.

This document contains three distinct parts, corresponding to each of the three mines, preceded
by an executive summary. Part A focuses on the Chino Mine, Part B focuses on the Tyrone
Mine, and Part C addresses the Morenci Mine. Each part is organized using a consistent
structure: Chapter 1 introduces the intent of the preassessment screen and criteriato be
addressed; Chapter 2 provides information on the site; Chapter 3 provides a preliminary
identification of resources at risk; Chapter 4 presents an assessment of each of the determination
criteria; and Chapter 5 provides references cited.

This screen was prepared by Stratus Consulting under contract to the USFWS.

1. 43 CFR Part 11 regulations were authored by the U.S. DOI, and are referred to as the DOI regulations in this
document.
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S.1 Introduction

This document contains the Preassessment Screen and Determination for a natural resource
damage assessment (NRDA) for three large open-pit copper mines in southwestern New Mexico
and southeastern Arizona: the Chino Mine, the Tyrone Mine, and the Morenci Mine. The NRDA
Is being performed by the U.S. Fish and Wildlife Service (USFWS), in coordination with the
New Mexico Office of Natural Resources Trustee, the Bureau of Land Management, and the
Bureau of Reclamation (collectively, the Trustees). The preassessment screen documents the
Trustees' conclusion, based on a*“rapid review of readily available information” that thereisa
reasonabl e probability of making a successful claim for natural resource damages for resources
for which the federal and state agencies listed above may assert trusteeship [43 CFR § 11.23(b)].
This document was prepared by Stratus Consulting under contract to the USFWS.

S.2 Background

The Chino, Tyrone, and Morenci copper mines form a complex of minesin southwestern New
Mexico and southeastern Arizona (Figure S.1). The Phelps Dodge Corporation (Phelps Dodge) is
the parent company with sole ownership of the Tyrone Mine and majority ownership in the
Chino and Morenci Mines. The Heisel Minerals Corporation, a subsidiary of Mitsubishi
Materials Company, holds a one-third interest in the Chino Mine. Sumitomo Metal Mining Ltd.
holds a 15% interest in the Morenci Mine. The Chino and Tyrone Mines are |located to the
southeast and southwest of Silver City, New Mexico, respectively, approximately 14 miles apart.
The Morenci Mineislocated approximately 60 miles west of the Tyrone Mine, to the west of the
Burro and San Francisco mountain ranges. The Tyrone and Morenci Mines are both located in
the Gila River drainage.

The Trustees have begun to assess natural resource damages resulting from releases of hazardous
substances from the Chino, Tyrone, and Morenci Mines in accordance with the NRDA
regulations issued by the U.S. Department of Interior (DOI) at 43 CFR Part 11. These regulations
are not mandatory. However, assessments performed in compliance with these regulations have
the force and effect of a rebuttable presumption in any administrative or judicia proceeding
under CERCLA [42 U.S.C. 8§ 9607(f)(2)(C)]. Thefirst step in the process established by DOI is
the preparation of a preassessment screen. This preassessment screen documents the Trustees
conclusion that there is a reasonable probability of making a successful claim for natural

resource damages at the three mines.
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Figure S.1. Location of the Chino, Tyrone, and Morenci Minesin southwestern New Mexico and southeastern Arizona.
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Because of the geographic proximity of these mines, common majority ownership by Phelps
Dodge, and the possibility that the mines can injure the same natural resources (e.g., endangered
fish in the Gila River could be affected by releases from both the Tyrone and Morenci Mines;
migratory birds could be exposed to hazardous substances released from more than one mine),
the Trustees are pursuing asingle NRDA that includes all three facilities. To thisend, asingle
Preassessment Screen that encompasses all three sites in three distinct parts has been prepared.
At the same time, the Trustees acknowledge that each mineis alarge and complex facility with
different sources of hazardous substance rel eases, pathways of contaminant transport, exposed
areas, and potentially affected resources. To address the individual nature of each mine and to
demonstrate that there is a reasonable probability of making a successful claim for natural
resource damages at each mine, this report contains separate parts in which the preassessment
criteria are addressed for each mine separately. Part A documents the Trustees' conclusion that
there is areasonabl e probability of making a successful claim for natural resource damages at the
Chino Mine, Part B documents the same conclusion for the Tyrone Mine, and Part C documents
the same conclusion for the Morenci Mine. Citations for the information presented in the
following summary are in the relevant parts of this document.

S.3 Preassessment Screen
Determination Criteria

The DOI regulations establish five determination criteria, all of which must be met, for a
preassessment screen [43 CFR 8§ 11.23(e)]. These five criteriaand a brief summary of
information readily available to the Trustees that supports these criteria are presented below.
Further detail for each mineis presented in each of the relevant parts.

S.3.1 Reeases of Hazar dous Substances Have Occurred

Multiple studies and data collection efforts, including those of the New Mexico Environment
Department (NMED), the Arizona Department of Environmenta Quality (ADEQ), the USFWS,
the U.S. Geologica Survey (USGS), Chino Mines Company, Phelps Dodge Tyrone Inc., and
Phelps Dodge Morenci, Inc., have demonstrated that multiple and at times continuous rel eases of
hazardous substances have occurred and continue to occur as aresult of operations at the Chino,
Tyrone, and Morenci Mines. Hazardous substances released from the mines include, but may not
be limited to, antimony, arsenic, beryllium, cadmium, chromium, copper, lead, manganese,
nickel, zinc, and sulfuric acid. Investigators have also documented elevated concentrations of
hazardous substances in surface water, groundwater, and/or biota at each site that have resulted
from releases of hazardous substances at the sites.
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S.3.2 Natural Resourcesfor Which the Trustees Can Assert
Trusteeship Have Been, or AreLikely To Be, Adversely
| mpacted by the Release

Natural resources [as defined in 43 CFR § 11.14(z)] for which the Trustees have trusteeship that

have been or are likely to have been adversely affected by releases of hazardous substances
include, but may not be limited to:

» surface water, groundwater, geological, and biological resources

» migratory birds protected by the Migratory Bird Treaty Act

» threatened, endangered, or proposed endangered species potentially inhabiting the San
Francisco and Gilarivers or found in ephemeral waterways, such as the Gila chub (Gila

intermedia); the Gilatopminnow (Poeciliopsis occidentalis occidentalis); the Gilatrout,
(Oncorhynchus gilae); and the Chiricahua leopard frog (Rana chiricahuensis)

» habitat for trust resources that is provided by surface water, soils, and terrestrial
vegetation.

In each part, Chapter 3 presents data confirming elevated concentrations of hazardous substances
in Trustee natural resources at each of the three mines.

S.3.3 Quantity and Concentration of Released Hazar dous
Substances Are Sufficient to Potentially Cause Injury

Numerous investigations at the three mines have documented elevated levels of hazardous
substances that are sufficient to potentially cause injuries to natural resources.
S.3.3.1 Surfacewater/sediments

The DOI regulations present a number of definitions of injury for surface water resources. These
definitions of injury to surface water include the following:

» concentrations of hazardous substances exceeding Safe Drinking Water Act (SDWA) or
other relevant federal or state criteria or standards for drinking water [43 CFR §
11.62(b)(1)(1)]
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» concentrations and duration of substances in excess of applicable water quality criteria
established by Section 304(a)(1) of the Clean Water Act (CWA), or by other federal or
state laws or regulations that establish such criteria. . . in surface water that before the
discharge or release met the criteriaand isa committed use.. . . as a habitat for aguatic
life, water supply, or recreation [43 CFR 8§ 11.62(b)(1)(iii)]

» concentrations and duration of hazardous substances sufficient to have caused injury to
biological resources when exposed to surface water [43 CFR § 11.62(b)(1)(v)].

At the mine sites, for ponded water present on tailings impoundments and associated |akes,
uncovered PLS ponds, and ponded water in stormwater retention basins, the concentrations and
duration of hazardous substances have been sufficient to potentially cause injury to birds and
invertebrates exposed to surface waters and to other biological resources as well. Bird carcasses
discovered at the Tyrone, Chino, and Morenci Mines, at tailings ponds and associated lakes, PLS
ponds, or stormwater retention basins from September to November 2000 indicate that the
concentrations and duration of hazardous substances at these ponds have been sufficient to cause
injury to birds (Table S.1). Considering the numerous “feather spots’ and other highly
decomposed bird remains that were observed but not collected during the 2000 USFWS
investigation, the actual number of birdsinjured may be far greater than that reported in

Table S.1.

For ephemeral surface water drainages at the Chino Mine, an ecological risk assessment
performed for the site found that cadmium, copper, lead, and zinc in surface water samples
exceeded acute or chronic water quality standards or amphibian toxicity reference values.
Cadmium in sediments al so exceeded a threshold effects concentration. The risk characterization
predicted low to moderate risks to aguatic receptors in ephemeral drainages along the Hanover
and Whitewater Creek corridor, and intermediate level risks to amphibians and aquatic receptors
in stock tanks.

For ephemeral stream flows in the Mangas Creek at the Tyrone Mine, injury to surface water
may occur when concentrations of hazardous substances exceed water quality criteria established
under Section 304(a)(1) of the CWA for the protection of aquatic life [43 CFR 8§ 11.62(b)]. Three
of five samples collected in August 2001 exceeded the acute and chronic toxicity criteriafor
copper. In addition, the Tyrone Closure/Closeout plan stated that “elevated concentrations of
sulfate, total dissolved solids, copper, and cadmium have been observed periodically at flow
samplers 1, 2, and 4,” which are located in the Mangas Creek.

At the Morenci Mine, elevated concentrations of copper and zinc in surface water and sediment
in the San Francisco and Gila Rivers downstream from the mine suggest that hazardous
substances may have been transported from the mine to these perennial rivers. Downstream of
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Table S.1. Bird car casses at the Tyrone, Morenci, and
Chino Mines, discovered September to November 2000

Number of car casses

Species Tyrone Morenci Chino
American avocet 3

American wigeon 1

Blue-winged teal 1

Great blue heron 6 3

Green-winged teal 5

Killdeer 4

Mallard 1 10 1
Northern pintail 25 10

Northern rough-winged

swallow 2

Northern shoveler 7

Pied-billed grebe

Ring-billed gull 1 1 1
Snow goose 1

Snowy plover 1

Song sparrow 1

Ted 2 1

Towhee 1

Unknown ducks 82

Unknown hummingbird 2

Unknown passerine 5

Unknown sparrow 2

Variety 33

Western sandpiper 2

Western kingbird

Total 188 31 2

Source: Unpublished data, USFWS records.
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the mine, concentrations of total and dissolved zinc have exceeded 1,000 ug/L in the Gila River,
and concentrations of dissolved copper have exceeded 100 pg/L in the San Francisco River.
S.3.3.2 Groundwater

Definitions of injury to groundwater resources presented in the DOI regulations include the
following:

» concentrations of hazardous substances exceeding SDWA or other relevant federal or
state criteria or standards [43 CFR 8§ 11.62(c)(1)(i), (ii), (iii)]

» concentrations of hazardous substances sufficient to cause injury to other natural
resources that come in contact with the groundwater (e.g., surface water) [43 CFR
8 11.62(c)(2)(iv)].

Criteriarelevant to all the mine sites include Maximum Contaminant Levels (MCLSs) and
Secondary Maximum Contaminant Levels (SMCLS) established by sections 1411-1416 of the
Safe Drinking Water Act. In addition, for the Chino and Tyrone Mine Sites, relevant criteriaare
found in the New Mexico Water Quality Standards for groundwater (NMAC 20.6.2.3103). For
the Morenci Mine, relevant criteria are found in the Arizona Aquifer Water Quality Standards
(AAC R18-11-401 to R18-11-408). A comparison of hazardous substances measured in
groundwater and seeps at the mine with groundwater standards demonstrates that hazardous
substance concentrations in groundwater are sufficient to potentially cause injury at all of the
Sites.

At the Chino Mine, concentrations of cadmium, copper, lead, and manganese in groundwater
have exceeded New Mexico criteria by more than afactor of 10. At the Tyrone Mine, copper
concentrations in perched groundwater have exceeded the SMCL by more than afactor of 20,
and manganese concentrations in regional groundwater have exceeded New Mexico criteria by
more than afactor of 10. At the Morenci Mine, concentrations of antimony, beryllium, and
cadmium in groundwater have exceeded Safe Drinking Water Act standards. These
concentrations indicate that groundwater at all the sitesis potentially injured. Injured
groundwater that emerges through seeps and springs to surface water may be a pathway of injury
to trust resources, including endangered species of aguatic biota.

S.3.3.3 Birds
According to U.S. DOI regulations [43 CFR § 11.62(f)], an injury to biological resources has

resulted from the discharge of a hazardous substance if the concentration of the hazardous
substance is sufficient to:
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» cause the biological resource or its offspring to have undergone at |least one of the
following adverse changesin viability: death, disease, behavioral abnormalities, cancer,
genetic mutations, physiological malfunctions (including malfunctions in reproduction),
or physical deformations [43 CFR 8§ 11.62(f)(1)(i)].

The bird carcasses (Table S.1) found at the Chino, Tyrone, and Morenci Mines during just a
three-month period in 2000 confirm adverse impacts to birds at each of the sites. At the Chino
Mine, elevated concentrations of hazardous substancesin bird, small mammal, and reptile tissues
provide further evidence that wildlife potentially have been exposed to hazardous substances at
the site. The ecological risk assessment found risk to small ground-feeding birds at the Chino
Mine based on exposure to elevated concentrations of copper in soil, seeds, foliage, and
invertebrates. Risks to other wildlife, including raptors, small mammals, mammalian predators,
and ruminants, were also found from cadmium, lead, and zinc. In addition, supporting terrestrial
habitat at the site, including soils and vegetation, potentially has been injured by exposure to
hazardous substances. Risks to aquatic biota, including amphibians, were found from cadmium,
copper, lead, and zinc in surface water at the Chino Mine site.

S.3.4 Data Sufficient to Pursue an Assessment Are Available or
Likely to Be Obtained at Reasonable Cost

Datarelevant to conducting an assessment of natural resource damages at the Chino, Tyrone, and
Morenci Mines have been collected as part of regular monitoring activities at al the mines; as
part of the Closure/Closeout and Mine Reclamation planning processesin New Mexico and
Arizona; as part of the application process, and under conditions of groundwater discharge
permits for the Chino and Tyrone Mine issued by the State of New Mexico; as part of the
application for the Morenci Mine's aquifer protection permit issued by the State of Arizona; and
pursuant to an Administrative Order on Consent (AOC) signed by the Chino Mines Company
and the New Mexico Environment Department. Such data include information on hazardous
substances sources, releases, pathways, and concentrations in the environment. Since the
preassessment screen isintended to determine only whether there is sufficient cause to pursue an
NRDA, omission of any information in the preassessment screen does not preclude consideration
of such information in the course of an NRDA. Additional datafor the purposes of performing a
damage assessment are expected to be obtainable at reasonabl e cost.
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S.3.5 Response Actions Will Not Sufficiently Remedy the Injury to
Natural Resourceswithout Further Action

Response actions at the three mines are not sufficient to remedy the injury to natural resources
without further action. At all three mines, certain corrective actions have been undertaken. Under
the requirements of groundwater discharge permits with the NMED Ground Water Quality
Bureau, actions of the Chino Mines Company and Phelps Dodge Tyrone, Inc. have included
installing interceptor wells and trenches, replacing alined PLS pond with a stainless steel tank,
and managing runoff stormwater. These actions, however, are not sufficient to either prevent
ongoing and future injuries or to remedy past injuries. For example, sampling at the Chino and
Tyrone Mines has indicated ongoing exposure of ephemeral surface water to hazardous
substances and continued elevated concentrations of hazardous substances in groundwater. At
the Morenci Mine, as part of a settlement reached in 1986 with the EPA, Phelps Dodge Morenci,
Inc. agreed to construct the $9 million-plus Chase Creek diversion, which diverts Upper Chase
Creek around mining operations through a control system that consists of areservoir, pumps, and
a7.5 mile pipeline to Lower Chase Creek. The Aquifer Protection Permit for the Morenci Mine
indicates some required corrective actions for aquifer protection, but no data on results of
corrective actions were available for review.

In addition, ponded water on top of tailings impoundments, in uncovered process water ponds,
and in stormwater ponds at all three mines continues to serve as ongoing sources of potential
injuriesto wildlife. Efforts at the Tyrone Mine to neutralize low pH ponds with liming at the
tailings impoundments have not been successful at maintaining pH values between 6 and 8.
There appears to have been some success at the Morenci Mine to maintain the pH between 6 and
8: USFWS personnel measured apH of 8.9 in the Southwest Tailings Dam 1 pond in October
2000. Current hazing activities at the Tyrone and Morenci Mines may reduce some future
injuries to wildlife, but are not sufficient to remedy injury and do not occur at all the locations of
ponded water at the site. The Trustees are unaware of any hazing activities to reduce injuries to
wildlife at the Chino Mine.

S.4 Conclusions

Based on an evaluation of the preassessment determination criteria, the following conclusions
can be made:

» A release of hazardous substances has occurred.
» Natural resources for which the Trustees have trusteeship have been or are likely to have
been adversely affected.
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» The quantity and concentration of the released hazardous substances are sufficient to
potentially causeinjury.

» Data sufficient to pursue an assessment are readily available or likely to be obtained at
reasonabl e cost.

» Response actions will not sufficiently remedy the injury to natural resources without
further action.

Based on an evaluation of these five criteria, the Trustees have determined that there isa
reasonabl e probability of making a successful natural resource damages claim and that an NRDA
should be performed to assess damages to natural resources caused by releases of hazardous
substances from the Chino, Tyrone, and Morenci Mines.
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1. Introduction

Hazardous substances have been rel eased to the environment as aresult of mining and mineral
processing activities at the Chino Mine near Silver City, New Mexico. The U.S. Fish and
Wildlife Service (USFWS), in coordination with the New Mexico Office of Natural Resources
Trustee, has begun to assess natural resource damages resulting from releases of hazardous
substances from the Chino Mine in accordance with the natural resource damage assessment
(NRDA) regulationsissued by the U.S. Department of Interior (DOI) at 43 CFR Part 11.* These
regul ations are not mandatory. However, assessments performed in compliance with these
regulations have the force and effect of a rebuttable presumption in any administrative or judicia
proceeding under CERCLA [42 U.S.C. 8 9607(f)(2)(C)]. Thefirst step in the process established
by DOI isthe preparation of a preassessment screen. This preassessment screen documents the
Trustees' conclusion that there is a reasonable probability of making a successful claim for
natural resource damages at the Chino Mine. This screen was prepared by Stratus Consulting
under contract to the USFWS.

1.1 Intent of the Preassessment Screen

The purpose of a preassessment screen is to determine whether a discharge or release of a
hazardous substance warrants conducting an NRDA. It isintended to be based on “arapid review
of readily available information . . . [to] ensure that there is a reasonable probability of making a
successful clam” [43 CFR 8 11.23(b)]. This preassessment screen is not intended to serve as an
assessment of natural resources injuries or damages.

A variety of quantitative and qualitative data sources were relied on for this review of readily
available information. Information sources included the following:

» The Chino Mine Closure/Closeout Plan and appendices prepared for the New Mexico
Environment Department (NMED) by the Chino Mines Company (CMC) and its
contractors (M3, 2001). Although the documents are dated 2001, the mgjority of the data
in the documents was obtained in 1998 or before.

» The draft Ecological Risk Assessment prepared for the Chino Mine Investigation Area
and its associated sample database (MFG, 2002).

1. 43 CFR Part 11 regulations were authored by the U.S. DOI, and are referred to as the DOI regulations in this
document.
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Analytical datafor water and sediment samples collected at the Chino Minetailings
ponds and analyzed by the USFWS (unpublished data).

A preliminary inventory of bird mortalities at the Chino Mine in 2000 (unpublished data).

Various published reports about Phelps-Dodge, including an assessment prepared by the
Interhemispheric Research Council (IRC, 2001).

Site visits, photographs, and videos of the site taken by USFWS personnel in 2000 and
2002.

All literature and data sources relied on in the preparation of this preassessment screen are
presented in the references provided at the end of this report.

1.2 Criteriato be Addressed by the Preassessment Screen

The content and requirements of a preassessment screen are described in 43 CFR Part 11.23. As
described in the regulations, the Trustees evaluated whether all of the following criteria have
been met [43 CFR § 11.23(e)]:

1

A release of a hazardous substance has occurred. This criterion was evaluated by
reviewing information on sources of hazardous substances, evidence of releases of
hazardous substances (including spills and continuous rel eases), and data demonstrating
elevated concentrations of hazardous substances in natural resources.

Natural resourcesfor which the Trustees may assert trusteeship have been or are
likely to have been adver sely affected by therelease. This criterion was evaluated by
reviewing information documenting migratory bird mortalities at the site, data
demonstrating exposure of natural resources to hazardous substances, and the results of
the ecological risk assessment.

The quantity and concentration of thereleased hazar dous substance ar e sufficient to
potentially cause injury to those natural resour ces. This criterion was evaluated by
reviewing information documenting migratory bird mortalities at the site, by comparing
concentrations of hazardous substances in surface water and groundwater to regulatory
criteria, and by reviewing the ecological risk analysis for terrestrial and aquatic resources.

Data sufficient to pursue an assessment arereadily available or likely to be obtained
at reasonable cost. Monitoring data for surface water and groundwater already exist at
the site, and an ecological risk assessment has been prepared. Additional data collected as
part of the ecological risk assessment include soil analysis, vegetation sampling,

Page 1-2
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phytotoxicity tests, and tissue concentration data for invertebrates, vegetation, small
mammals, birds, and reptiles. Additional data collection activities for resources that have
not been evaluated could be conducted at reasonable cost.

5. Response actions carried out or planned will not sufficiently remedy the injury to
natural resourceswithout further action. An Administrative Order on Consent (AOC)
has been signed between the CMC and the NMED. The ecological risk assessment for the
site was completed pursuant to this process. However, no response actions have yet been
undertaken under the AOC. Other response actions at the site, such as stormwater
management, rerouting of Whitewater Creek, and installation of groundwater interceptor
wells, have not been sufficient to eliminate ongoing injury to natural resources.

This preassessment screen presents data sufficient to support the above criteria based on
information readily available to the Trustees. It is not a comprehensive summary and review of
al existing data.

Page 1-3
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2. Information on the Site[43 CFR § 11.24]

2.1 Location and Description of the Chino Mine

The Chino Mine facility islocated approximately 12 miles southeast of Silver City, in Grant
County, New Mexico (Figure 2.1). The facility includes an open-pit copper mine (the Santa Rita
pit), a copper concentrator, a solution extraction/electrowinning (SX/EW) facility, leach
stockpiles, rock stockpiles, tailings impoundments, pipelines and other associated mine facilities
and infrastructure (Figures 2.2 and 2.3). In addition, a smelter is located southwest of the minein
Hurley, New Mexico.

The climate of the site is semi-arid, with precipitation averaging 14.3 inches annually at the
smelter in Hurley and 17.4 inches at Santa Rita. Most of the precipitation falls during
thunderstorms in the monsoon season from July to October (M3, 2001, p. 2-10). Elevations at the
site range from approximately 5,200 to 7,700 feet above mean sealevel (M3, 2001, p. 2-9). In
the north mine area, vegetation communities include sparsely vegetated cliffs, oak/juniper
woodland, juniper/pinyon savanna, and riparian mixed deciduous shrub (M3, 2001, pp. 2-17 to
2-18). In the south mine area, vegetation communities are typical of desert grasslands, and
include mixed grasses/yucca/cactus, honey mesquite, and riparian deciduous shrub. In Grant
County, there are 10 species of birds, amphibians, and mammals listed as federal species of
concern (threatened, endangered, proposed, or species of concern) (USFWS, 2003). The CMC
manages approximately 116,000 acres around the mine and processing facilities (MFG, 2002,
p. 13).

The siteis east of the Continental Divide and drains into ephemeral drainages in the Mimbres
River watershed. The Mimbres River is a closed-basin desert stream; a well-defined river
channel terminates approximately 10 miles east of Deming, New Mexico (NMWRRI, 2000,

p. 30). Mgor drainages at Chino include Whitewater Creek, Hanover Creek, and Lampbright
Draw. Hanover Creek is an intermittent stream that originates northeast of the Chino Mine and
joins Whitewater Creek near the Ivanhoe concentrator. Whitewater Creek is an intermittent
stream that is the primary drainage for the north and south mine areas. Whitewater Creek flows
into the San Vicente Arroyo south of the mine. Lampbright Draw is an intermittent stream
draining the eastern portions of the north mine area that flows south and eventually joins San
Vincente Arroyo (M3, 2001, pp. 2-12 to 2-13).
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Figure 2.1. Chino Minefacility in southwestern New M exico.
Sources: Landsat7, 2000; ARIA, 2001.
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Figure 2.2. Minefacilitiesand streamsfor the northern portion of the Chino Mine,
including the Santa Rita open pit and stockpiles.

Source: USGS, 1997.
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Figure 2.3. Minefacilities at the Chino Mine, for the southern portion of the mine,
including Lake 1, Axiflo Lake, and the tailings ponds.

Sources; USGS, 1997; Landsat7, 2000.
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2.2 History of Mining at the Chino Mine

Copper deposits at Chino were known to the Apache Indians. The Spanish began mining the
Chino copper depositsin the early 1800s. In 1889, the Santa Rita Mining Company purchased
the property. In 1909, the Chino Copper Company was formed and took control of the property.
In the mid-1920s, mergers resulted in the formation of the company Nevada Consolidates. In
1933, Kennecott Copper Corporation purchased Nevada Consolidates and the Santa Rita Mine.
In 1980, Mitsubishi Corporation bought a one-third interest in the mine from Kennecott. In 1986,
the Phelps Dodge Corporation (Phelps Dodge) bought Kennecott’s remaining interest in the
mine. Since 1986, Phelps Dodge has held atwo-thirds interest in the mine and Mitsubishi has
retained a one-third interest in the mine (M3, 2001, pp. 2-3 to 2-4).

Open-pit mining at Chino began in 1910. In 1998,
the Santa Rita open pit was approximately 1,500 feet
deep, 1.8 milesin diameter, and over 1,500 acres
(M3, 2001, p. 2-22) (Figure 2.4). The uppermost
level of the pit rim at that time was on the south side
at 6,600 feet above mean sea level, and the lowest
level was near the south-center of the pit at

5,100 feet above mean sealevel. The Santa Rita pit
has been developed with 50 foot benches, with
gradients of 2.1 to 2.9 feet horizontal to 1 foot
vertical (M3, 2001, p. 2-22). The pit isactively : : B
dewatered, which induces groundwater flow toward Figure 2.4. Santa Rita open pit at the
the pit (M3, 2001, pp. 2-121t0 2-13). Chino Minein October 2002,

In 1911, amill and concentrator were built near the
current Hurley smelter site. Grinding and flotation
were used to increase the copper concentration before
transporting the ore for smelting. In mid-1982, a new
mill and concentrator (called the Ivanhoe concentrator)
near the open pit replaced the original Hurley mill and
concentrator. The Hurley smelter was completed in
1939 (Figure 2.5). Tailings from the concentrators are
deposited east of Hurley along Whitewater Creek.

In 1936, |eaching operations of low-grade ore
stockpiles near the open pit began. Copper was
extracted from leach solutions at precipitation plants. Figure 2.5. Hurley smelter at
In 1988, the SX/EW plant was constructed east of the  the Chino Mine (in

open pit, and additional leaching activities began (M3,  background).
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2001, p. 2-2). In the SX/EW process aweak acid
solution drips through a network of pipes on top
of the leach pilesto leach copper out of the ore,
forming a pregnant leach solution (PLS) with a
high copper concentration. The PLS is collected
in uncovered ponds near the leach stockpiles
(Figure 2.6), and then pumped to the

SX/EW plant, whereit isfirst contacted with an
organic solvent, known as extractant, in the

SX stage. The copper-bearing organic solution is
stripped of copper by mixing it with a strongly
acidified agueous solution, which is transferred
to the EW process. During EW, an electric
current plates the copper from the copper sulfate
solution onto a metallic copper cathode, whichis
99.99% pure copper. After copper is stripped
from the PLS, the PLS isrecycled for further
leaching (Dresher, 2001).

In 1997, 99,900 tons of copper were produced by
the concentrate and precipitate process at the
Chino Mine, and an additional 69,100 tons of
copper were produced by the SX/EW process. In
2001, this production rate had dropped to

18,300 tons of copper produced by concentrate
and precipitate and 59,900 tons of copper
produced by SX/EW (U.S. Securities and
Exchange Commission, 2002, p. 7). The copper
concentrator was shut down temporarily in Figure 2.6. PL S collection pond at the
March 2001. In January 2002, the Chino Mine L ampbright leach pad at the Chino Mine.
and the Hurley smelter were temporarily closed

(U.S. Securities and Exchange Commission, 2002, p. 4). As of October 2002, the mine,
concentrator, and smelter remained closed (observation from USFWS site visit).

Located within the permit boundary of the Chino Mine, the Groundhog Mine is a historical
underground mine. Lead carbonate was first mined aong the Groundhog fault in the late 1860s.
Controlling interest in the three claims that make up the mine was sold to Asarco in 1928, and
mining continued into the 1970s. In 1994, Asarco sold the property to the CMC. As a condition
for the sale, Asarco moved the stockpiles from Bayard Canyon to the San Jose shaft area and
covered them with athin layer of soil. One uncovered stockpile (Groundhog No. 5) remains (M3,
2001, pp. 2-25-2-26).
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2.3 |dentification of Potentially Responsible Parties

The Trustees have identified the CMC, its two parent companies, Phelps Dodge Corporation and
Heisei Minerals Corporation, and Mitsubishi Materials Corporation (the majority owner of
Heisei Minerals) asthe primary potentially responsible parties (PRPs) for the Chino Mine. The
term PRP as used in this document refers to parties potentially liable for natural resource
damages under CERCLA.. Phelps Dodge Corporation has held atwo-thirds interest in the mine
since 1986, while Heisei Minerals Corporation, a subsidiary of Mitsubishi Materials Corporation,
has held a one-thirds interest since 1980 (U.S. Securities and Exchange Commission, 2002, p. 3).
In 2002, Phelps Dodge Corporation was #428 on the Fortune 500 list of the largest corporations
in the United States, with annual revenues of more than $3.7 billion. In 2002, the net sales of
Mitsubishi Materials Corporation was $7.9 billion (Mitsubishi Materials Corporation, 2002,

p. 21).

Other PRPs at the site could include Kennecott Copper Corporation, which owned 100% of the
mine from 1933 to 1980 and two-thirds of the mine from 1980 to 1986 (M3, 2001, pp. 2-4). In
addition, there may be PRPs associated with inactive minesin the Chino areathat could be
releasing hazardous substances. The Mining Remedia Recovery Company (Bayard Copper
Company) currently owns the Bullhill and Bullfrog mines. Asarco Mining Company owned the
Groundhog/San Jose Mine from 1928 to 1994, at which point it was sold to the CM C. Paramount
Communicationsiis the current owner of Gulf & Western, Inc., which bought the Empire Zinc
Minein 1965.

2.4 Releases of Hazar dous Substances

Studies completed for the Chino Mine Closure/Closeout Plan (M3, 2001) documented rel eases of
hazardous substances from the mine and identified actual or potential sources of these releases.
Further evidence of hazardous substance releases was documented at site visits to the mine by
the USFWS and reports of spills at the mine.

241 Hazardoussubstancesreleased

Hazardous substances (as given in the List of Hazardous Substances and Reportable Quantities,
Table 302.4 at 40 CFR 8§ 302.4, July 1, 1999 revision) are present in source materials at the
Chino Mine and have been released to the environment. Whole-rock analyses indicate that
hazardous substances present in source rock taken from the Santa Rita pit at the Chino Mine
include, but are not limited to, arsenic, barium, chromium, copper, lead, nickel, thallium, and
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zinc (Appendix C of Golder Associates, 1998)." In addition, a subsample of mineral assemblages
was subjected to humidity cell leach tests. Leachate from these tests included the hazardous
substances cadmium, cobalt, copper, manganese, nickel, and selenium in concentrations above
State of New Mexico regulatory criteriafor human health standards, domestic water supply, or
irrigation use (NMWQCC 20 NMAC 6.2, Subpart 111, 3103) (Table 4-6 in Golder Associates,
1998). Detectable concentrations of the hazardous substances antimony, barium, beryllium,
chromium, silver, and thallium were also detected in leachate from multiple samples

(Appendix G of Golder Associates, 1998). Detectable concentrations of lead and mercury were
found in single leach samples on one occasion (Appendix G of Golder Associates, 1998).
Additional sources of hazardous substances come from mine operations. Sulfuric acid isalisted
hazardous substance that is used to leach copper ore from leach stockpiles and is present in the
raffinate solution, which is a byproduct of the SX/EW process.

Elevated concentrations of hazardous substances detected in soil, surface water, and groundwater
at the mine indicate that hazardous substances present in source materials at the Chino Mine
have been released to the environment (see Tables 3.1, 3.3, and 3.10 in this report). Based on the
information described above, hazardous substances identified as having been released from the
Chino Mine facilities include, but may not be limited to:

arsenic and compounds
cadmium and compounds
chromium and compounds
copper and compounds
lead and compounds
manganese and compounds
mercury and compounds
nickel and compounds
selenium and compounds
zinc and compounds
sulfuric acid.

VvV vV vV VvV VVvVvVY

1. The Trustees realize that hazardous substances occur naturally in source rock at the Chino Mine. The
Trustees are pursuing an NRDA at the Chino Mine because of evidence that these substances have been
released to the environment in concentrations potentially sufficient to injure natural resources for which the
Trustee agencies have trusteeship.
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2.4.2 Sources of hazardous substance r eleases

Potential sources of hazardous substance releases at the Chino Mine include, but are not limited
to, tailings impoundments and associated |akes, waste rock and leach stockpiles, mine process
facilities and associated infrastructure, and the Hurley smelter. Each of these sourcesis discussed
briefly in the following sections.

Tailingsimpoundments and associated lakes

There are eight inactive tailings impoundments (also called tailings ponds or tailings dams) at the
Chino Mine and one active tailings impoundment (Tailings Pond 7) (Figure 2.3; Table 2.1). In
1911, tailings were first deposited along the west edge of Whitewater Creek near the Hurley
concentrator, which was located near the Hurley smelter (Daniel B. Stephens & Associates,

1996, pp. 2-9 to 2-15). Construction began on Tailings Pond No. 1in 1911. In 1998, the total
footprint area of the inactive tailings was approximately 2,140 acres; the footprint area of the
activetailings pond (No. 7) was 1,563 acres (Table 2.1).

Lake One and Axiflo Lake are associated with the tailings ponds at Chino Mine. Lake One was
created in 1910, when an earthen dam was built across Whitewater Creek to provide water to the
Hurley concentrator. Before 1984, Lake One periodically received overflow from PLS that
flowed over the dam at the Precipitation Plant located near the Ivanhoe Concentrator (Daniel B.
Stephens & Associates, 1996, pp. 2-14 to 2-15). In 1984, Whitewater Creek was diverted
eastward around Lake One, and the lake was drained. Ponded water from precipitation, local
runoff, and upstream seepage currently forms on Lake One (M3, 2001, p. 2-37). Axiflo Lake was
built in 1919 just south of Tailings Pond No. 2 for storage of tailings decant return water

(Daniel B. Stephens & Associates, 1996, p. 2-15). It is currently used for storage of tailings
decant return water from Tailings Pond No. 7, production well water, and interceptor system
discharge from Tailings Pond No. 7 (M3, 2001, p. C-4).

Laboratory analysis of borehole samples from tailings ponds, Lake One, and Axiflo Lake,
indicate that hazardous substances present in tailings and in sediments from Lake One and Axiflo
Lakeinclude, but are not limited to, arsenic, cadmium, chromium, copper, lead, manganese,
mercury, nickel, selenium and zinc (Table 2.2). All of the older tailings ponds are potentialy
acid-generating, as indicated by acid generating potentials that significantly exceed acid
neutralization potentials. The net acid generation potential for borehole samples from Lake One,
and from Tailings Ponds 1, 2, 4, B, C, 6W, and 6E, ranged from -12.2 to -207 g CaC0s/kg dry
taillings (Daniel B. Stephens & Associates, 1997, Table 9-1). Aswater drains from the tailings,
the upper portions of the tailings ponds are exposed to the atmosphere, causing the oxidation of
sulfide minerals in acid-generating tailings; this can result in porewater becoming more acidic
(Golder Associates, 1999, p. 27). Decreasing pH can result from acid (H") produced as a product
of the oxidation and dissolution of pyrite (FeS,)and other metal sulfidesin tailings (U.S. EPA,
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Table 2.1. Tailings ponds and associated lakes at the Chino Mine

Size

Tailings pond or lake (acres)® Descriptionb

Lake One 220 Inactive reservoir (constructed in 1910, draining
began in 1984), historically used for water storage
and flood retention; received overflow of pregnant
leach solution from the precipitation plant

Tailings Pond #1 159 Whitewater Creek on east side; receives run-on
from Tailings Pond #2 and possibly from the west;
inactive since 1953

Tailings Pond #2 150 Receives run-on from Tailings Pond B; runoff goes
to Axiflo Lake; inactive since 1944

Tailings Pond B 238 Runoff goesto Tailings Pond #2 and Axiflo Lake;
inactive sine 1993; has been capped with local
soils to control fugitive dust

Tailings Pond C 158 Inactive sine 1993; has been capped with local
soils to control fugitive dust

Tailings Pond 4 362 Runoff to Axiflo Lake and Tailings Ponds 6W and
6E; inactive since 1988; used for temporary
disposal of excess water; has been capped with
local soilsto control fugitive dust

Tailings Pond 6W 425 Receives run-on from Tailings Pond #4; runoff
goesto Tailings Pond No. 7; inactive since 1961

Tailings Pond 6E 428 Receives run-on from Tailings Pond #4; runoff
goesto Tailings Pond No. 7; inactive since 1988;
used for temporary disposal of excess water; has
been capped with local soilsto control fugitive
dust

Total area: Inactive 2,140

Axiflo Lake 91 Constructed in 1919; used for storage of tailings

decant return water and other discharges; receives
run-on from Tailings Ponds 2, B, and 4

Tailings Pond No. 7 (in 1998) 1,563 Run-on from Tailings Ponds 6E and 6W, inflow
from groundwater interceptor wells; active since
1988; engineering measures include an interceptor
well system, seepage collection sump, Whitewater
Creek diversions, and dust cover capping on the
outslope

Total area: Active 1,654

a. Source: Footprint area of tailings ponds (top surface plus sideslopes) in 1998, asreported in Table 5-1in
M3, 2001.
b. Source: Appendix Cin M3, 2001.
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Table 2.2. Concentrations of hazardous substancesin Chino Mine tailings ponds (mg/kg)

Tailings pond As Cd Cr Cu Hg Mn Ni Pb Se Zn

Lakel— Northsample® 254 42 262 8972 008 833 244 225 312 640
Lakel— Southsample® 243 34 255 4,034 013 1,194 189 88 115 1,243

Tailings Pond #1* 69 02 237 394 006 85 7.8 8 6.6 35
Tailings Pond #2* 88 05 89 484 004 105 7.8 16 6.2 45
Tailings Pond #4* 281 06 118 1290 0.05 438 184 14 544 58
Tailings Pond B? 89 03 41 1680 005 35 7.2 9 182 15
Tailings Pond C* 245 05 106 1,734 005 25 123 9 196 43
Axiflo Lake” 5 37 797 2340 002 222 248 116 671 182
Lake 1 466 194 163 2558 011 103 698 247 698 418

Tailings Pond No. 7° 305 118 6 728 <002 330 142 <486 23 634

a. Samples collected September 1995 from boreholes. Results are means of five samples taken at different
depths. Source: Table 3-4 in Daniel B. Stephens & Associates, 1997. Not specified as dry weight or wet weight.
b. Composite samples collected September 2000 from top oxidized layer of tailings. Source: Unpublished data,
samples collected by USFWS, analyzed at the Research Triangle Institute. Results are mg/kg dry weight.

1994b). The oxidation and dissolution of pyrite resultsin the formation of reduced iron (Fe**),
sulfate (SO,%), and acid (H*):

2FeS;+7 O+ 2H,0— 2 Fe®* + 4S0,5 + 4 H™. 2.1

The presence of the iron-oxidizing bacterium, Thiobacillus ferrooxidans, grestly accelerates the
rate of oxidation of reduced iron:

4Fe™ +0y+ 4H" — 4 Fe*" + 2 H,0. (2.2)

The oxidized iron (Fe**) promotes the further oxidation and dissolution of pyrite, with additional
releases of acid:

FeS, + 14 Fe* + 8 H,0 — 15 Fe** + 2 SO,% + 16 H". (2.3)

As precipitation ponds on the surface of the tailings impoundments and interacts with these
upper oxidized tailings, the concentration of metals, total dissolved solids, and sulfate in the
water will increase, while pH will decrease.
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Consequently, after precipitation events, ponded
water in contact either with oxidized tailings or
with contaminated sedimentsin Axiflo Lake and
Lake One can serve as a pathway of hazardous
substances to birds and wildlife attracted to
ponded water in the arid Southwest (Figure 2.7).
The ponds are intermittent, depending on
precipitation and evaporation rates, but remain a
source of future releases after periods of surface
water accumul ation.

Hazardous substances, including arsenic, Figure 2.7. Water ponded on the surface
cadmium, chromium, copper, manganese, of tailings.

nickel, and zinc, have been measured in ponded

water from Tailings Pond No. 7, Lake One, and

Axiflo Lake (Table 2.3). At Tailings Pond No. 7, drainage and oxidation of the top layers of
tailings have not yet begun because deposition is active. Therefore, water ponded on the top of
Tailings Pond No. 7 isnot highly acidic (pH = 6.9 in September 2000; USFW'S, unpublished
data), but still contains elevated concentrations of hazardous substances (Table 2.3).

Table 2.3. Concentrations of hazar dous substances measured in ponded water on Chino
tailings dams and associated lakes (mg/L)

L ocation pH As Be Cd Cr Cu Mn Ni Zn
Axiflo Lake 71 <0.0056 <0.0004 0.0137 <0.0056 1.38 11 00262 0.19
Lake One 2.7 0.0981 0.045 0.982 0.276 1,213 491 2.3 19.8

Tailings Pond #7 69 <0.0056 <0.0004 0.004 <0005 0533 104 0.0178 0.0719

Source: Unpublished data, samples collected by USFWS, analyzed at the Research Triangle Institute. Sampled
on September 15, 2000.

Tailings piles can serve as continuous sources of hazardous substance rel eases through

1) precipitation-induced erosion, storm-water runoff, and windblown emissions from tailings,

2) ponding of precipitation on the surface of the tailings; and 3) spills of tailings. Releases of
hazardous substances, including but not limited to arsenic, beryllium, cadmium, chromium,
copper, lead, manganese, mercury, nickel, selenium, and zinc, from the tailings impoundments
most likely have been multiple and at times continuous, beginning at least from the time when
the tailings impoundments became inactive (1944 for Tailings Pond No. 2) and extending to
either the present or to the time when the tailings impoundments were capped. In 1991, the CMC
began capping older tailings ponds with native soils (Gila Conglomerate) to control dust

(Daniel B. Stephens & Associates, 1996, p. 2-16). By 1995, parts of Ponds 2, B, and 4 had been
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covered. By 2001, Tailings Ponds B, C, 4, 6E, and 6W were reported as capped with local soils
to reduce dust and wind-blown tailings (M3, 2001, pp. C-3to C-9).

Inactive and uncapped tailings impoundments can serve as ongoing sources of hazardous
substance rel eases through the formation of acidic metal-laden ponds on the surface of the
impoundments and through wind-blown emissions. Evidence of wind-blown emissions as a
source of hazardous substances comes from surface soil samples collected downwind of the
Chino tailings ponds which had elevated copper concentrations compared to reference soil
samples collected upwind of the tailings ponds (M3, 2001, p. 3-26). The Comprehensive
Groundwater Characterization Study: Phase 3 Report further noted that “fugitive dust blown
from the tailings impoundments, stormwater erosion and tailings discharge beyond the pond
perimeters, have affected soil adjacent to the impoundments” (Table 2.2.1 in Golder Associates,
1999).

Multiple spills of tailings have served as releases of hazardous substances that are present in the
taillings (Table 2.4). The largest event occurred in 1999, when 3.25 million gallons of tailings
spilled into Whitewater Creek (IRC, 2001, p. 18). Additional tailings spills were reported in
1991, 1992, 1993, 1996, 1997, and 2000 (Table 2.4).

Table 2.4. Tailings spillsat the Chino Mine from 1991 to 2000

Date Description of spill or release Citation

August 1991 3,200 gallons of tailings rel eased into Whitewater Creek when atailings pipeline a
ruptured; CMC was issued a Notice of Violation by NMED for this release

August 1992 120,000 gallons of tailings spilled into abasin b
1993 208 tons and 91,500 gallons of tailings accidentally released to Whitewater Creek a
in six separate incidents resulting from the rupture of degraded pipes
April 1996 152,000 gallons of liquid tailings spilled into Whitewater Creek b
May 1997 100,000 gallons of tailings spilled into Whitewater Creek b
August 1999 3.25 million gallons of tailings spilled into Whitewater Creek b
August 1999 10,000 gallons of tailings spilled on Phelps-Dodge property b
December 2000 480,000 gallons of tailings durry discharged; 93,000 gallons entered Whitewater b

Creek
a U.S. EPA, 1997, p. 179.

b. IRC, 2001.
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Wasterock and leach stockpiles

Near the Santa Rita pit, stockpiles used for
leaching encompass approximately 1,700 acres
in five piles, and waste rock stockpiles
encompass approximately 340 acresin seven
stockpiles (Table 2.5). In addition, four small
stockpiles with atotal area of approximately
2.4 acres are located along upper Whitewater
Creek. Releases of hazardous substances,
including but not limited to cadmium, copper,
lead, and manganese, from stockpiles at the site
have been multiple and at times continuous, . S B
most likely beginning at least from the start of Figure 2.8. Erosion at the Lampbright
leaching operations of low-grade ore stockpiles  |each stockpile at the Chino Mine.

near the open pit in 1936 (M3, 2001, p. 2-2) and

extending to the present. Multiple surface piles of waste rock and leach stockpiles at the Chino
Mine are able to serve as continuous sources of hazardous substances through 1) releases of PLS
from leach stockpiles, 2) acidic seepage from acid-mine drainage at waste rock piles, and

3) precipitation-induced erosion, storm-water runoff, or windblown emissions from waste rock
and leach stockpiles. An example of erosion on aleach stockpile is shown in Figure 2.8. Some
releases of hazardous substances into groundwater may be captured by pumping of the Santa
Ritapit, if the direction of groundwater flow is toward the pit.

Mined rock at the Chino Mine was delivered to different locations, depending on the ore type
and copper concentrations. Mineralized materials with the highest copper content were sent to
the concentrator and did not become part of the stockpiles (> 0.6% Cu for supergene sulfide ore;
> 0.3% Cu for hypogene sulfide ore or mineralized skarn).> Mineralized materials with
intermediate copper content were sent to the leach stockpiles (0.1% < Cu < 0.6% for supergene
sulfide ore). Mineralized materials with low copper content were sent to the waste rock
stockpiles (< 0.1% Cu for supergene sulfide ore; < 0.3% Cu for hypogene sulfide ore or
mineralized skarn). Ore containing soluble copper oxides or native copper has been sent to both
leach and waste rock stockpiles. In addition, waste stockpiles a so receive nonmineralized rock,
known as overburden (Golder Associates, 1998, p. 4).

2. Hypogene mineralization is also called primary mineralization and consists of pyrite as the main sulfide
mineral. Supergene mineralization indicates weathering-related mineralization and includes chalcocite and
chrysocolla (SARB, 1999, pp. 10-11). Skarn is defined as contact rock of igneous silicate masses with
limestone.
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Table 2.5. Leach and waste rock stockpiles at the Chino Mine

Size

Stockpile (acres)? Description®

Lampbright leach 619 Ore stockpile used for leaching. Direction of groundwater flow isto

stockpiles: main and south Lampbright Draw and main pit. Downstream drainage into

Lampbright Lampbright Draw. East of main pit. Has PLS and stormwater
collection system and toe control systems.

West stockpile 544 Low-grade leach stockpile with PLS and stormwater collection
system, toe control, and interceptor wells. Direction of groundwater
flow isto Hanover Creek and main pit. West of main pit.

South stockpile 583 Low-grade leach stockpile with PLS and stormwater collection
systems. Direction of groundwater flow isto Whitewater Creek and
main pit. Southwest of main pit.

North pit stockpile Not given Leach stockpile located inside the Santa Rita open pit.

Total for leach stockpiles 1,746

Southwest Lampbright 80 Non-leach rock stockpile. Downstream drainage into Lampbright

stockpile Draw. Direction of groundwater flow isto Lampbright Draw.
Bermed, graded, and watered for dust control.

East pit perimeter access 39 Non-leach rock stockpile. East of upper south stockpile. Direction of

stockpile groundwater flow isto main pit.

Groundhog No. 5 stockpile 2 Non-leach rock stockpile from the Groundhog Mine. West of south
stockpile. In Mimbres Basin drainage. Groundwater flow unknown.

Upper south stockpile 104 Non-leach rock stockpile. Direction of groundwater flow isto main
pit. Adjacent to south stockpile.

North stockpile 18 Waste stockpile not used for leaching. Direction of groundwater flow
isto main pit. North of main pit. Has stormwater collection system.

Northwest stockpile 20 Non-leach rock stockpile. Direction of groundwater flow isto
Hanover Creek and the main pit. Northwest of main pit.

Northeast stockpile 78 Non-leach ore stockpile. Has stormwater collection system. Located
along the perimeter of the main pit. Direction of groundwater flow
unknown.

Total for waste rock 341

stockpiles near main pit

CG Bdll 0.1 Non-leach rock stockpile. Materials potentially acid generating.
Groundwater flows to the southwest and may be partially intercepted
by pumping of the Star Shaft.

Tenderfoot B 0.2 Non-leach rock stockpile. Materials